Introduction
Series Oliganthae, the tropical boxes, form a natural group. The series is primarily tropical in distribution, with the exception of several members of the Eucalyptus microtheca group (subseries Microthecosae, the 'coolibahs') which have apparently relatively recently colonised more southerly regions. We place the Oliganthae as a series within the large section Adnataria, itself part of the subgenus Symphyomyrtus . Our studies of the eucalypts have defined the coolibahs as a natural group within series Oliganthae, and a taxonomic revision of this group is presented herein. Studies in hand address the systematics of the remainder of series Oliganthae, but are not yet sufficiently complete for publication.
This revision arises from an overall review of the eucalypts (Eucalyptus, including Angophora) commenced by us in 1983 and incorporating the studies of the group by one of us (Johnson) over the past 40 years. Our studies address aspects of eucalypt taxonomy from the generic level through infrageneric to specific and infra specific relationships, and results are being progressively published in this series.
Terminology
At this stage, Eucalyptus L'Herit. will be used in the traditional sense. The species are not allocated alphabetic codes according to the system of , since these are being revised. Species are treated in the order in which they occur in the revised classification being developed from that of Pryor & Johnson. Names of sections, series and subseries used by us are intentionally published in a system (PI) devised by and external to the International Code of Botanical Nomenclature. This avoids the confusion created by formal recognition of 'series' and 'subseries' that were used by Maiden (1903 Maiden ( -1933 in a loose and informal sense, and were also used by Maiden (op. cit.) in classifying according to particular organ sets rather than as taxa. Moreover, as explained previously by , it allows for clear application of names and categories. Since it has a perfectly clear formalism of its own, the term 'extracodical', rather than 'informal', is appropriate.
As in lists recently privately distributed to some eucalypt workers, subseries names here differ from those used by in ending with '-osae'. This is because '-ineae', previously used, is a subtribal ending (International Code of Botanical Nomenclature, 1988, Art. 19 .2).
The term 'stemonophore' is used throughout as a more acceptable combination of Greek elements than the Latin-Greek hybrid 'staminophore' (after Johnson & Briggs 1984) .
The term 'calyptra' is used throughout in place of 'operculum' as traditionally used in Eucalyptus. The latter term has been used in Eucalyptus alone, whereas the former is the accepted term for the homologous fused perianth structures occurring widely in Myrtaceae (Johnson & Briggs 1984 , following McVaugh 1968 .
Bark is described as 'persistent' in cases where it is not regularly shed, and 'smooth' when regularly shedding.
Taxonomic history
The names applied to series and subseries by earlier authors are cited below merely to indicate the way in which those authors grouped the species concerned. Nothing is implied about their standing, since we are using only our extracodical system between genus and species.
The first species of the Coolabah group to be recognised was E. microtheca, described by Mueller in 1863. Bentham (1867) recognised the same single species (although mistakenly as E. brachypoda, see discussion below), placing it (with other unrelated species) in series Micrantherae. Maiden (Crit. Revis. Eucalyptus 6: 529) recognised only one species (E. microtheca) , which he placed in anther series Porantheroideae, together with species from many other groups. Maiden later (Crit. Revis. Eucalyptus 7: 121) listed E. microtheca in seed series Striolatae, again with taxa from very many other groups. Blakely (1934) recognised part of the complexity of the 'microtheca' group, with his recognition of three species and three varieties (E. micro theca with var. cymbaliformis, E. cyanoclada, and E. coolabah with var. arida and var. rhodoclada). Blake (1953) , however, took a different view, reducing these to two species only (E. microtheca, including E. coolabah, and E. cyanoclada) . He placed these (along with E. normantonensis) in series Buxeales. We now regard E. coolabah as a distinct species, and accept one of Blakely'S varieties, var. arida, as a subspecies (Johnson & Hill 1990 ). The other, var. rhodoclada, we herein include in E. victrix. recognised a series Oliganthae with ten species (including E. rummeryi, now excluded, and not including E. pruinosa). This series was included in the wider group of boxes and ironbarks, section Adnataria in subgenus Symphyomyrtus. The coolibah group was placed in a subseries Microthecinae, together with E. tectifica, E. argillacea and E. microneura. Two of Blakely'S three varieties were recognised as informal subspecies of E. microtheca, his third variety (var. cymbaliformis) was regarded as a probable hybrid, and E. cyanoclada was regarded as a doubtful species.
All were placed in a superspecies 'Microtheca'. We later revised the circumscription of the Oliganthae to exclude E. rummeryi and include E. pruinosa (Johnson & Hill unpublished , lists privately circulated as mentioned above). Chippendale (1988) adopted the series name Striolatae from Maiden, using (though without specific reference) our modified circumscription following Pryor & Johnson (Johnson & Hill unpublished) , and included 14 species. He accepted E. micro theca (with no subordinate taxa) and E. cyanoclada.
We now recognise about 32 species in series Oliganthae, falling into eight subseries.
Most species occur in areas which have until recently been poorly collected, and confusion has surrounded species determination and nomenclature. We recognise nine species in the coolibah group, which we place in a separate subseries, Microthecosae. We are acquainted with all the taxa in the field. The collections held by BRI, CANB, DNA and NSW have been examined.
Section Adnataria
Bark smooth or partly or fully persistent, shortly fibrous and flaky ('box'), or ± corky, ± kino-impregnated ('ironbark'); lacking oil glands. Pith glands present or absent. Cotyledons rounded or shallowly reniform. Seedling leaves petiolate, opposite for few or rarely many nodes. Inflorescences appearing compound, on leafless lateral or apparently terminal shoots, comprising unit axillary umbellasters on short leafless shoots; or simple, axillary umbellasters. Calycine calyptra shed early or persisting to anthesis, ± free from corolline calyptra; or fused to corolline calyptra. Filaments irregularly flexed or inflexed in bud. Anthers adnate, basifixed, opening by slits or pores.
This section is one of the major components of subgenus Symphyomyrtus (see . It is a large and widespread group that occurs through all of Australia except Tasmania and the far south-west of Western Australia ( Fig. 1) , and is an important part of the landscape and flora of eastern and northern Australia. The group is defined by the combination of adnate anthers and petiolate early seedling leaves. Maximum diversity is reached in eastern Australia, where the greatest infrasectional variety is found. The section as we recognise it now is little changed from that of , although we now understand some of the internal relationships more clearly. We consequently regard the subdivisions proposed by Defined within the section by the combination of complete tertiary leaf venation, free calycine calyptra shedding before anthesis, absence of staminodes, and irregularly flexed filaments with more or less globose anthers. Adult leaf venation is also more regular and at a higher angle to the midrib than in many other series in this section. These characters are probably all plesiomorphic within Adnataria, but the Oliganthae also appear to share a common biogeographic history. The series consists of about 32 species, of which all except some of the E. coolabah group are tropical in occurrence (Fig. 1) . Members of the series may be locally abundant, but tend not to dominate large tracts of country in the manner of, for example, the related E. albens (section Adnataria, series Moluccanae) in New South Wales. Distribution of most species is in fact rather narrowly ecologically controlled. A number of natural groups can be recognised within the series, and we will recognise nine subseries (in prep.). These are separated by differences in persistence of fruit, inflorescence structure, seed morphology, leaf morphology and cuticle morphology.
Subseries Microthecosae
Bark fully persistent, or partly or fully shedding. Adult leaves ± lanceolate, dull. Inflorescences expanded, often appearing terminal, individual buds irregularly arranged and not grouped in clearly defined unit umbellasters (penultimate floral internodes not fully suppressed). Fruits opening and shedding immediately on maturity, old fruits papery. Seeds pale brown.
The following 10 distinguishable but closely related taxa (eight species and 2 additional subspecies) constitute the 'coolibah' group. These units form a geographic replacement pattern ( Fig. 2) with marginal intergradations. All taxa are included in the superspecies Microtheca, which then constitutes the whole of the subseries Microthecosae.
The 'coolibah' group is one of the widest-ranging eucalypt groups in Australia ( Fig.  I) , occurring throughout the northern parts of the continent, north of about 30 0 S latitude (and a little further south in central New South Wales). The group is ecologically highly specialised, all taxa occurring in habitats that are seasonally wetter than the surrounding country. Within this broad specialisation, each individual taxon shows a slightly different habitat preference, for example E. victrix occurs along slight drainage lines in red earth 'Mulga' country, whereas the closely allopatric E. helenae occurs around seasonally swampy depressions on heavy grey clay soil 'Downs' country, where E. barklyensis also occurs on sites with a somewhat different inundation regime.
The apparent closeness of all taxa and their fine geographic and ecological separation suggests that their evolutionary separation was relatively recent. The occurrence of sister taxa at several levels in strictly tropical regions further suggests that this group has relatively recently spread from the tropical north to occupy its present wide range. Intergradation is extensive between the subspecies of E. coolabah, and occurs to a more limited extent between some other taxa, as discussed under the species. Other taxa in the subseries have more marked ecological distinctions or spatial gaps in distribution and intergrades are then scarce or absent.
Flowering times are not individually recorded here because flowering specimens are very poorly represented in collections. The limited number of such specimens suggests that all species flower in spring-summer months. 
Key to the species
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Tree to 25 m high, often less. Bark persistent for basal 2-4 or 5 m, hard, black or dark grey, tessellated, shortly fibrous ('box' bark); smooth, white above. Adult leaves disjunct, similifacial, narrow-Ianceolate to lanceolate, obtuse or acute, 7-17 cm long, 0.6-2.0 cm wide, 0.17-D.24 mm thick (when dry); petioles 0.4-1.5 cm long. Not glaucous. Inflorescences aggregated, pseudo-terminal or axillary; umbellasters irregular, to 7-flowered. Peduncles slender, terete, 0-8 mm long. Pedicels slender, terete, 1-3 mm long. Mature buds ovoid to clavate, 2.5-3.5 mm long, 1.5-2.5 mm diam. Calyptra hemispherical, about 1/2 as long as hypanthium. Fruits cup-shaped, distally constricted, 3-, sometimes 4-locular, 2-3 mm long, 2-3 mm long, 1.5-2.5 mm diam. Calyptra scar and stemonophore flat, < 0.2 mm wide. Disc vertically depressed, < 1 mm wide. Valves broadly triangular, obtuse, deeply enclosed, ± vertically raised. Figs. 3,4.
E. acroleuca most closely resembles E. microtheca, from which it is distinguished by the narrow, thin-textured leaves, the small fruits and the persistent, hard black basal stocking with smooth, white bark on the upper trunk and branches. Trees are erect and often tall, with a longer and straighter trunk than in E. microtheca. Very smallfruited forms of the latter occurring in the west of Cape York Peninsula (see below) are geographically separate from E. acroleuca and differ in the bark and habit features mentioned.
The style apparently varies in length in this species, extending from half to threequarters of the distance from the ovary roof to the calyptra (Fig. 4 ). This contrasts with other taxa in the coolabah group, in which the style extends almost to the calyptra, or actually touches the inside of the calyptra (Figs. 8, 9, 11, 14) . DISTRIBUTION: Queensland: Cook District, Lakefield National Park (Fig. 2) .
ECOLOGY: Locally abundant in often pure stands in woodlands on low, seasonally inundated areas on heavy soils, often around permanent lagoons. 
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Te/opea Vol. 5(4): 1994 E. gymnoteles is distinguished from E. microtheca by the smooth branches. It differs from E. barklyensis in being a larger tree with distinctly pendulous foliage and thinner leaves.
The rough bark is generally darker, and the smooth bark more extensive than in E. barklyensis. Buds are also not glaucous, whereas those of E. barklyensis may sometimes be glaucous. Habitat differs in that this species occurs mainly on larger rivers and E. barklyensis is limited to minor drainage lines and associated floodout flats.
It appears to be separated by a considerable distributional gap from E. microtheca, and also apparently from E. victrix to the south-west. The range does meet that of E. victrix in country to the north of the Great Sandy Desert (south and south-west of Halls Creek), where intergrades are known. Such intergrades have a smaller extent of rough bark than pure E. gymnoteles.
E. coolabah shows similar bark to E. gymnoteles, but can be distinguished by the longer calyptra and the prominently widely spreading valves in fruit. The ranges are very widely separated, and the bark similarity may be a parallel development.
DISTRIBUTION: Western Australia: southern Kimberley district, on the May, Meda and Fitzroy River systems, from around Derby east at the same latitudes to the Northern Territory border. Northern Territory: Sturt Creek and tributaries, immediately adjacent to the W.A. border (Figs. 2, 10) .
ECOLOGY: Locally abundant in savanna woodlands on heavy soils on flood plains of larger rivers.
CONSERVATION STATUS: Widespread and locally abundant, not considered to be at risk.
The epithet is from the Greek gymnos, naked, and telos, teieos, an end, referring to the smooth branches. The epithet should be pronounced (in an English context) with the stress on the short '0', as in the comparably formed name Aristoteles. E. helenae is distinguished by the large, flared fruits with long pedicels, the broad disc, the large buds, the large thick leaves, and the smooth outer branches. Blake (1953) confused this species with E. cyanoclada, which occurs on different sites to the west and north of E. helenae, and differs in the entirely rough bark (except in occasional, possibly hybrid, individuals), thinner leaves, and pruinosity.
DISTRIBUTION: Northern Territory: This species is restricted to the small, closed drainage systems of the western and central Barkly Tableland (Figs. 2, 5) , not, however, occurring on the Lake Woods drainage system. Some intergradation with E. cyanoclada occurs to the south and east of Lake Woods.
ECOLOGY: Locally abundant in heavy, grey cracking clay soils around semipermanently wet areas, forming woodland patches in otherwise grassland country.
CONSERVATION STATUS: Locally abundant, not presently considered to be at risk.
The epithet is from the Latinised Greek Helena, in reference to the old pastoral station name 'Helen Springs' . Being thus derived, no 'i' is to be inserted before the genitive termination '-ae' . The stress is on the first syllable. ::,,,: fig 18c) . This specimen best illustrates the diagnostic features of the species, and was cited by Blake (1953) as the type, although he did not formally designate it the type.
Tree to 18 m high, often less, sometimes with several stems. Bark persistent on trunk and often on lower branches, shortly fibrous and flaky, grey with paler patches ('box' bark), smooth, white above. Juvenile leaves disjunct, narrow-to broad-Ianceolate, c. 5 cm long, 0.5-1.5 cm wide, petioles 0.4-0.6 cm long. Adult leaves disjunct, similifacial, dull green to strongly glaucous, thin to thick, broad to narrow-Ianceolate, obtuse or acute, 5-18 cm long, 0.5-2.7 cm wide, 0.15-0.40 mm thick (when dry); petioles 0.5-1.7 cm long. Inflorescence aggregated, pseudo-terminal or axillary; umbellasters ± irregular, to ll-flowered. Peduncles terete, 0-8 mm long. Pedicels 1-5 mm long. Mature buds ovoid, ± apiculate, 3-5 mm long, 2-4 mm diam. Calyptra conical or hemispherical and apiculate, 1-2 times as long as hypanthium. Fruits obconical or campanulate, distally ± constricted, 3-4-locular, 3-5 mm long, 3-6 mm diam. Calyptra scar and stemonophore flat, <0.2 mm wide. Disc ± vertically depressed, < 0.3 mm wide. Valves broadly triangular, obtuse, basally enclosed, tips usually prominently exserted, raised at c. 60-90°. Seeds semi-glossy, pale brown, rounded, elliptical, regularly shallowly reticulate (almost smooth); hilum ventral. Chaff pale brown.
E. coolabah is distinguished within the series by the persistent bark on the trunk and lower branches, with smooth, white middle and outer branches. The calyptra is relatively long and conical, pedicels are medium to long and relatively robust, and fruits are hemispherical with valves strongly exserted and spreading.
Three subspecies may be distinguished on the basis of adult leaf morphology. Intergradation is extensive between subspecies coolabah and both subsp. excerata and subsp. arida, and limited intergradation is known between subsp. arida and subsp. excerata (Fig. 12) . Intergrading populations frequently show extensive segregation, yielding a full range of variation between the limits imposed by the parent taxa. In all subspecies, such segregation is absent in populations in areas away from the broad contact zones.
DISTRIBUTION: E. coolabah is the south-eastern 'coolibah', extending south, east and north-east of Alice Springs. It is the only member of the group in South Australia, New South Wales and the major part of Queensland, extending north to the divide between the inland and Gulf river systems.
Distinguished from subsp. coolabah by the non-glaucous leaves, buds and fruit, and from subsp. arida by the thin-textured adult leaves and the acute calyptra.
DISTRIBUTION: Restricted to the east of the species' range, from the upper Darling River system (Moree to Goondiwindi) north through the western Darling Downs into the Fitzroy River system north of Rockhampton, and on to east of Einasleigh (Figs. 2, 12 ).
ECOLOGY: Restricted to eastern drainage systems for the most part in the north of the range, although extending into some western headwaters. In these areas, this subspecies occurs in rolling country with narrower, somewhat sandier floodplains, and subspecies coolabah occurs on the flat, heavy soil plains. Eucalyptus coolabah Blakely & Jacobs var. rhodoclada Blakely (1934: 246 Spreading tree to 18 m high, sometimes with several stems. Bark smooth, white, sometimes with a persistent grey shortly fibrous-flaky ('box' bark) stocking to I, rarely 3 m. Juvenile leaves disjunct after about node IS, lanceolate to broad-Ianceolate, to 7 cm long, to 1.2 cm wide; petioles 4-6 mm long. Adult leaves disjunct, similifacial, dull green, thick, broad to narrow lanceolate, obtuse to acute, 6-18 cm long, 0.8-3.6 cm wide, 0.31-0.44 mm thick (when dry); petioles 0.7-1.8 cm long.
Inflorescence aggregated, pseudo-terminal or axillary; umbellasters ± irregular, to 11-flowered. Peduncles terete, 0-10 mm long. Buds and fruits sessile, rarely on slender pedicels to c. 2 mm long, sometimes glaucous. Mature buds ovoid, apiculate, 4-5 mm long, 2-3 mm diam. Calyptra conical or rarely hemispherical and apiculate, 2/3 as long to as long as hypanthium. Fruits obconical or campanulate, variably distally constricted, 3-4-locular, 3-6 mm long, 3-6 mm diam. Calyptra scar and stemonophore flat, to 0.2 mm wide. Disc ± vertically depressed, to 0.5 mm wide. Valves broadly triangular, obtuse, basally enclosed, tips exserted, raised at c. 
